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about, even when he has reached the end of Book I., 
which covers the ground of the subject usually called the 
Differential Calculus : there are no illustrations, except 
for one or two meagre geometrical applications, for the 
mind to hold on by ; no diagrams, and no examples to 
test the soundness of the student’s knowledge. 

It is true that these collections of examples are 
decried in certain lofty quarters of the mathematical 
hierarchy ; but the humbler priests of the science, who 
are in touch with the noviciate mind of human nature, 
know their practical value ; and these collections of prob¬ 
lems, formerly a feature of our text-books unknown 
abroad, are now being extensively copied and adopted 
in other countries. “ In scientiis ediscendis prosunt 
exempla magis quatn prsecepta” (Newton). 

The Second Book considers Functions of Complex 
Numbers : we make another fresh start with the opera¬ 
tions of Arithmetic, as it is called here ; not that any 
resemblance can be traced to what generally goes by that 
name. In this book the questions of Convergency, of 
Single- and Multiple-valued Functions, as illustrated bya 
Riemann surface, and of their Zeros and Infinities, are 
gone into at great length ; but at the same time the 
reader will have an impression that the information is 
given in a very'condensed form, and that an attempt has 
been made to give a brief resume of a subject which 
requires a large volume to itself. 

This Morbid Pathology of the Mathematical Function, 
as we may call it, requires a very clear, concise, and 
cosmopolitan tereminology, which, as Mr. Cathcart points 
out on p. 148, it does not yet possess; it is unfortunate 
that the nomenclature has mostly been formed originally 
in the agglutinate German language, and in many cases 
is only very imperfectly translatable. 

This part of the subject, although principally known to 
us from the researches of later writers, such as Cauchy, 
Riemann, Dirichlet, and Weierstrass, owes very much to 
Gauss ; but Gauss deserves to lose the credit of priority, 
from his baneful habit of bottling up his discoveries, after 
announcing that he had obtained the solution, so as to 
warn off all other investigators from his preserves of 
research. 

The Integral Calculus is developed in Book III.; here 
also the treatment,though complete, is very condensed; and 
but few simple problems and applications are provided to 
show the use of the subject when the analysis is established. 

The author never employs the hyperbolic functions, 
although their use can be traced back to Newton 
(“ Principia,” Lib. II., Prop, ix.); but in the reductions 
of the integral of F(x, fR) where R is the quadratic 
a- 1 - 2 bx + cx 2 , the use of »/R as the argument in conjunc¬ 
tion with the circular and hyperbolic functions enables us 
to present the different results which arise in a more 
systematic manner than that employed in the present 
work. A very short sketch is also given of the method 
of reduction of the integrals when R is of the third or 
fourth degree ; the elliptic integrals are now introduced, 
but no mention is made of the elliptic functions , introduced 
by Abel by the inversion of the elliptic integrals. 

The Fourth Book, which treats of the integrals of 
complex functions and of the general properties of analytic 
functions, is probably the sole presentation of this modern 
and difficult subject in our language. To a mathematician ] 
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of Mr. Cathcart’s development the treatment will appear 
very concise and elegant, but for our part we miss the 
footholds afforded by the physical applications of the 
general theorems of functions ; say to Hydrodynamics, 
such as those recently published by Prof. W. Burnside in 
the Proceedings of the London Mathematical Society, on 
Riemann’s Theory and on Automorphic Functions, 
determined from their discontinuities. 

The book will recommend itself, as we said at the out¬ 
set, to the advanced student, who pursues mathematical 
study as an end to itself, by reason of the strict logical 
order in which the subjects are presented; but is this 
strict logical order the most suitable arrangement for a 
beginner ? 

Herbert Spencer says that “ in each branch of instruc¬ 
tion we should proceed from the empirical to the rational.” 
In the operatic version of“ Manon” the events are pre¬ 
sented in chronological order; but in the original “Histoire 
de Manon Lescaut ” the story begins in the middle, so as 
to excite the reader’s curiosity as to the preceding events 
which led up to the point at which the characters appear 
on the scene. 

According to Prof. Harnack’s preface, the present work 
may be considered the operatic version of his lectures, 
while the simple story would appear in the lectures de¬ 
livered in the Dresden Polytechnicum to his technical 
students, who required a knowledge of Analysis chiefly as 
an instrument for the solution of mechanical problems. 

Mr. Cathcart explainsin his Translator’s Note the desire 
he had to make these lectures accessible to the English 
reader, and records the regret he felt at the news of the 
death of Prof. Harnack, while engaged on a revision of 
his notes for a new edition. The thanks of the mathe¬ 
matical world are due to Mr. Cathcart for the care and 
trouble he has taken in this valuable piece of work. 

A. G. Greenhill. 


ALTERATIONS OF PERSONALITY. 

Les Alterations de la Personnalite. Par Alfred Binet. 
Bibliothdque Scientifique Internationale. (Paris : An- 
cienne Librairie Germer Bailliere et Cie., 1892.) 

N what is in ordinary' parlance called somnambulism, 
or sleep-walking, the patient rises in the night, per¬ 
forms a number of seemingly intelligent actions directed 
to some special end, answers questions with regard to such 
actions with a variable amount of coherence, returns to 
bed, and generally, but not in all cases, wakes in the 
morning with no remembrance of that which he has 
done during the night. Such is somnambulism in its 
narrower sense. It exhibits the individual in an abnor¬ 
mal psychological condition, the actions performed in 
this abnormal condition being generally unconnected in 
memory with the normal sequence of events in waking 
life. The word somnambulism is, however, now used in 
a wider and at the same time more technical sense, being 
applied to all cases where the individual, either spon¬ 
taneously or through hypnotic suggestion, falls into an 
abnormal condition distinguishable from the normal con¬ 
dition of his or her waking life. It is with the alterations 
of personality exhibited during the state of somnambulism 
in this wider sense that M. Binet’s volume chiefly deals. 
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The subject is one that is beset with peculiar difficulties, 
and one in which extreme caution is necessary in drawing 
anything like definite conclusions. But it is one that is 
throwing, and is likely to throw, important side light on 
normal psychology, and one that may prove helpful in 
elucidating the difficult problem of the nature of the 
association of brain and consciousness. It will only be 
possible in the space at our disposal to indicate the nature 
of some of the evidence M. Binet adduces, and the in¬ 
terpretation suggested by this learned and lucid writer. 

The phenomena of so-called spontaneous somnambulism 
are somewhat as follows. The patient is, we will say, a 
dull and melancholy young woman. She falls into a deep 
and prolonged sleep, or suffers from an hysterical or con¬ 
vulsive crisis. On waking from the sleep, or emerging 
from the crisis, she is in an altered condition, with little or 
no memory of her previous life, and no apparent know¬ 
ledge of her friends and relations. Her character is 
changed: no longer dull and melancholy, she is bright 
and merry. In this state she remains for a time, learning 
anew the ways of the world, and daily profiting by her fresh 
experiences. Then she falls again into deep slumber, or 
other crisis, from which she emerges her old self once 
more, taking up her normal dull and melancholy life just 
where she left it. She remembers nothing that happened 
in her abnormal or second state. There is no continuity 
between the two. Such alterations of personality may 
continue at varying intervals for many years. 

Somewhat similar are the phenomena observed in the 
somnambulism induced through hypnotic suggestion. M. 
Janet’s subject, Leonie, is a serious and rather sad person, 
calm and slow, very mild with everyone, and extremely 
timid. Hypnotized, she becomes a different being. She 
keeps her eyes closed, but her other senses are abnormally 
acute. She is gay, noisy, and restless ; good-natured, 
but with a tendency to irony and sharp jesting. In this 
condition she repudiates her former self. “ That good 
woman is not myself,” she says, “she is too stupid ! ” 

M. Binet, summarizing the principal modifications of 
memory in hypnotic somnambulism, says that the subject, 
during the normal condition, remembers nothing of the 
events which have taken place during somnambulism, but 
that, when hypnotized, he may remember not only the 
occurrences in former somnambulisms, but also those 
which belong to the normal state. There is thus some 
continuity of the normal into the hypnotic personality, but 
none from the hypnotic to the normal. “ Le livre de la 
vie somnambulique se ferme au reveil, et la personne 
normale ne peut pas le lire.” 

But though there is no conscious memory in the waking 
state of what has occurred during somnambulism, it is 
said to be possible to unseal the register thereof through 
automatic writing. A fact is told to the subject in the 
state of somnambulism under hypnosis, and the subject 
is then restored to the normal state. He has no recollection 
of the fact, and knows nothing about it. But slip a pencil 
between his fingers, hiding the hand from his eyes by 
means of a screen, and he will write down the fact auto¬ 
matically (Gurney). 

In cases of so-called “negative hallucination” or 
“ systematic anaesthesia,” the subject under hypnotic sug¬ 
gestion neglects and is apparently blind to certain objects. 
For example, two out of a number of blank cards are 
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marked with a cross, and the subject is made blind to 
these. If she be given a dozen cards, and among them 
these two, and if she be asked to count the cards, she will 
neglect these two and reply that there are ten. But if a 
pencil be slipped between her fingers, and she be asked 
in a low voice how many cards there are, she will reply, 
in automatic writing, two. And if she be asked, in the 
same tone, why she said ten and neglected these two, she 
will write in reply that “ she could not see them.” 

On the basis of such observations as are here briefly 
summarized, and others for a description of which we must 
refer our readers to the book itself, M. Binet contends 
that, associated with the same physical individual, there 
may be two (or more) personalities, both of which are 
conscious. They may be co-existent or successive. 
Anaesthesia is the barrier which separates co-existent 
personalities: amnesia the barrier which separates suc¬ 
cessive personalities. “ En un mot, il peut y avoir chez 
un meme individu, pluralite de memoires, plurality de 
consciences, pluralite de personnalites ; et chacune de ces 
memoires, de ces consciences, de ces personnalitds ne 
connait que ce qui se passe sur son territoire.” We do 
not propose to discuss this position. Suffice it to say, 
that for ourselves we see no satisfactory evidence of the 
co-existence of two personalities both of which are 
simultaneously conscious. Strange alterations and modi¬ 
fications of personality may occur under peculiar 
circumstances; but this is something very different 
from the supposed co-existence of two or more distinct 
consciousnesses. C. Ll. M. 


OUR BOOK SHELF. 

Volcanoes: Past and Present. By Edward Hull, M.A., 
LL.D., F.R.S. With Forty-one Illustrations and Four 
Plates of Rock-sections. (London: Walter Scott, 
1892.) 

In this new volume of the “ Contemporary Science 
Series,” Prof. Hull has given a very readable account of 
the phenomena of volcanoes and earthquakes. A short 
introduction to the subject of vulcanology is followed by 
a sketch of the active and extinct volcanoes of Europe, 
and this by an account of some of the “dormant or mori¬ 
bund volcanoes of other parts of the world.” From this 
description of recent volcanoes, the author proceeds to 
the consideration of the Tertiary volcanic districts of the 
British Islands, and the pre-Tertiary volcanic rocks of 
our own and other countries. The two concluding chap¬ 
ters of the book are devoted to a consideration of the 
remarkable eruption of Krakatao in 1883, and the great 
earthquakes which during the last few years have 
attracted so much attention, with a discussion of some 
of the volcanic and seismic problems suggested to the 
author by his review of the phenomena. These problems 
are classed by the author under the following heads :— 
“ The Ultimate Cause of Volcanic Action,” “ Lunar Vol¬ 
canoes,” and the question: “Are we living in an Epoch 
of special Volcanic Activity?” An appendix gives “A 
Brief Account of the Principal Varieties of Volcanic 
Rocks.” 

In a little book of 270 pages it has of course been im¬ 
possible for the author to do full justice to such a wide 
circle of topics, and it is sometimes difficult to detect the 
principle on which certain subjects have been included, 
and others rejected by him. But the author may be 
fairly credited with having accomplished his main object, 
which he has defined as follows : “ To illustrate the most 
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